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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims 

1. (Currently Amended) A method of code programming a ROM device in which 
predetermined cells are coded with substantially identical implantation doses, the method 
comprising: 

(a) forming at least one semi-manufactured ROM device having a plurality of gates; 

(b) forming a pattern of pre-code openings , the pre-code openings have having widths, 
measured in a gate width direction, that are greater than widths of gates over which the pre-code 
openings are formed ; 

(c) forming a pattern of real-code openings over the pattern of pre-code openings; and 

(d) implanting a tuned dosage of ions through intersections of the real-code openings and 
the pre-code openings. 

2. (Original) The method as set forth in claim 1, wherein: 

the plurality of gates have substantially identically designed gate widths; 

each pre-code opening is positioned over a word line and between two adjacent bit lines 
intersecting a word line; and 

intersections between the real-code openings and pre-code openings have substantially 
identical openings. 

3. (Currently Amended) The method as set forth in Gclaim 2, wherein: 

the pre-code openings have substantially identical si2es; 

the real-code openings have substantially identical sizes; and 

the real-code openings are fewer in number than the pre-code openings. 

4. (Currently Amended) The method as set forth in Gclaim 3, wherein: 



PAGE 3/14 f RCVD AT 4/14/2005 7:52:23 PM [Eastern Daylight Time] f SVR:USPT0-ff XRF-1/1 1 DfflS:8729306 * CSID: * DURATION (mm-ss):03-58 



5 APR-14-05 04M8PM FROM-StoutUxaBuyanMul I ins 



T-089 P. 004/014 F-886 



Applicant: Yangetal. 
Serial No.: 10/627,026 
Page 3 of 13 

the step of forming a pattern of pre-code openings comprises forming a first photoresist 
layer over the semi-manufactured ROM device and selectively exposing the first photoresist 
layer to develop the pattern of pre-code openings; and 

the step of forming a pattern of real-code openings comprises forming a second 
photoresist layer over the first photoresist layer and selectively exposing the second photoresist 
layer to develop the pattern of real-code openings. 

5. (Currently Amended) The method as set forth in Gclaim 4, further comprising the step of: 

hardening the first photoresist layer subsequent to forming the pattern of pre-code 
openings. 

6. (Currently Amended) The method as set forth in €claim 5, wherein hardening the first 
photoresist layer comprises implanting the first photoresist layer with a tuned dosage or 
processing the first photoresist layer in a plasma etcher. 

7. (Currently Amended) Thn mnthnd nr . r.nt fnrth in Claim 3. whcreinA method of code 
programming a ROM device in which predeterm ined cells are coded with substantially identical 
implantation doses, the method comprising: 

fa) forming at least one semi-manufactured ROM device havin g a plurality of gates, the 
plurality of gates having substantially identically desig ned gate widths; 

fb^ forming a pattern of ore-code openings, each pre-code opening being pos itioned over 

a word line and between two adjacent bit lines intersecting a word line, and the pre-code 
openings having substantially identical sizes, t he pre-code openings have having widths, 
measured in a gate width direction, that are greater than widths of gates over which the pre-code 
openings are formed; 

(cl forming a pattern of real-code openings over the patte rn of pre-code openings, and the 

real-code openings having substantially identical sizes, and the real-code op enings being fewer 
in number than the pre-code openings: and 
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(d) implanting a tuned dosage of ions through intersections of the real-code openings and 

the pre-code openings, intersections between the real-code openings and ore-code openings 
having substantially identical openings , 

8. (Currently Amended) The method as set forth in €claim 7, wherein the real-code openings 
have sizes greater than the pre-code openings. 

9. (Currently Amended) The method of €claim 8, wherein (c) and (d) are repeated in 
accordance with desired threshold voltages. 

10. (Currently Amended) The method as set forth in Gclaim 7, wherein the real-code openings 
and the pre-code openings have substantially the same sizes. 

11. (Original) The method of claim 7, wherein the real-code openings are smaller in size than 
the pre-code openings. 

12. (Currently Am P n^H) Thn m e thod nr. Ant forth in Claim 3 A method of code programming a 
ROM device in which predetermined cells are coded with substantially ide ntical implantation 
doses, the method comprising: 

(al forming at least one semi-manufactured ROM device having a pl urality of gates, the 

plurality of gates having substantially identically designed gate widths; 

(b ) forming a pattern of pre-code openings, each pre-code opening being positioned over 

a word line and between two adjacent bit lines intersecting a word line, and the pre-code 
npprnnpp h aving substantially identical sizes, wherein forming the pre-code openings comprises 
tho steps of: forming an oxide layer over the plurality of gates-, forming a first photoresist layer 
patterned with the pre-code pattern over the oxide layers and etching the oxide layer and 
removing the first photoresist layeri 

(c) forming a pattern of real-code openings over the pattern of pre -code openings, and the 

real-code openings having substantially identical sizes, and the real-code op enings being fewer 
in number than the pre-code openings; and 
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(d) implanting a tuned dosage of ions through intersections of the real-code openings and 

the ore-code openings, intersections between the real-code openings and p re-code openings 
having substantially identical openings . 

13. (Original) The method as set forth in claim 12, wherein the method further comprises the 
steps of: 

after removing the first photoresist layer, forming a sacrificial layer over the pre-code 
pattern; and 

planarizing the sacrificial layer. 

14. (Currently Amended) The method as set forth in claim 13, wherein planarizing the 
sacrificial layer is performed by CMP or by etch back. 

15. (Original) The method as set forth in claim 13, wherein exposed portions of the sacrificial 
layer are removed after forming the real-code openings. 

16. (Currently Amended) The method as set forth in €claim 3, wherein (a) further includes 
forming an antireflective coating. 

17. (Currently Amended) The method as set forth in Gclaim 3, wherein: 

the substantially identical implantation doses are the same, the substantially identically 
designed gate widths are the same; the pre-code opening sizes are the same, and the real-code 
opening sizes are the same; and 

channels of gates underneath the intersecting real-code and pre-code openings receive the 
same doses of tons at (d) through identically sized openings of the pattern of pre-code openings; 
and 

channels of gates not underneath the intersecting real-code and pre-code openings do not 
receive doses of ions at (d). 
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18. (Currently Amended) The method as set forth in €claim 3, wherein the at least one semi- 
manufactured ROM device comprises a plurality of semi-manufactured ROM devices and the 
plurality of gates comprises substantially all gates of the semi-manufactured ROM device. 

19. (Currently Amended) The method as set forth in Gclaim 3, wherein between (b) and (c) the 
ROM structure is stored and then retrieved for additional processing. 

20. (Currently Amended) A ROM device formed using the method of €claim 3, wherein the 
pattern of pre-code openings and the pattern of real-code openings overlap vertically and are 
disposed on different planes. 

21. (Original) A method of code programming a ROM device in which predetermined cells are 
coded with substantially identical implantation doses, the method comprising: 

(a) forming at least one semi-manufactured ROM device having a plurality of gates with 
substantially identically designed gate widths; 

(b) forming a pattern of real-code openings; 

(c) forming a pattern of pre-code openings therein; and 

(d) implanting a tuned dosage of ions through intersections of the pre-code openings and 
the real-code openings, the intersections having substantially identical sizes. 

22. (Currently Amended) The method as set forth in Gclaim 21, wherein: 

each real-code opening is substantially identically sized relative to the other real-code 
openings; 

the pre-code openings have substantially identical si2es; and 

the real-code openings are fewer in number than the pre-code openings. 

23. (Currently Amended) Tho mothnd of claim 22. wherein: A method of code programming a 
ROM device in which predetermined cells are coded with substantially identical implantation 
doses, the method comprising: 
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fa) forming at least one semi-manufactured ROM device having a plurality of gales with 

substantially identically designed pate widths; 

(b) forming a pattern of real-code openings, each real-code opening being substantially 
identically sized relative to the other real-code openings, the s tep of forming a pattern of real- 
code openings compris e s comprising forming a first photoresist layer over the semi- 
manufactured ROM device and selectively exposing the first photoresist layer to develop the 
pattern of real-code openings; af«l 

fc) forming a pattern of pre-code openings therein, the pre-code openings having 

substantially identical sizes, wherein the real-code openings are fewer in number than the pre- 
code openings, the step-ef forming a pattern of pre-code openings compris es comprising forming 
a second photoresist layer over the first photoresist layer and selectively exposing the second 
photoresist layer to develop the pattern of pre-code openings^ 

(<$) implanting a tuned dosage of ions through intersections of the pre-code openings and 
the real-code openings, the intersections having substantially identical sizes .T 

24. (Currently Amended) The method as set forth in €claim 23> further comprising the step of: 

hardening the first photoresist layer subsequent to forming the pattern of pre-code 
openings. 

25. (Currently Amended) The method as set forth in Gclaim 24, wherein hardening the first 
photoresist layer comprises implanting the first photoresist layer with a tuned dosage or 
processing the first photoresist layer in a plasma etcher. 

26. Th ft mRthnri as not forth in claim 22. whorc in A method of code programming a ROM device 
in which predetermined cells are coded with substantially identical implantation doses, the 
method comprising: 

fa) forming at least one semi-manufactured ROM device having a plurality of gates with 

substantially identically designed gate widths: 

(b) forming a partem of real-code openings, each real-code openin g being substantially 

identically sized relative to the other real-code openings; 
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(c) forming a pattern of ore-code open in gs therein, the pre-co de openings having 
substantially identical sizes, wherein the real-code onenings are fewer in number than the pie- 
code openings, the pre-code openings have having widths, measured in a gate width direction, 
that are greater than widths of gates over which the pre-code openings are formed; and 

(d^ implanting a tuned dosage of ions through intersections of the pre-cod e openings and 

the real-code openings^ the intersections having substantially id entical sizes. 

27. (Currently Amended) The method as set forth in Cclaim 26, wherein the real-code openings 
have sizes greater then the pre-code openings. 

28. (Currently Amended) The method of Gclaim 27, wherein (b), (c) and (d) are repeated in 
accordance with desired threshold voltages. 

29. (Currently Amended) The method as set forth in Gclaim 26, wherein the real-code openings 
and the pre-code openings have substantially the same sizes. 

30. (Currently Amended) The method of €claim 29, wherein (b), (c) and (d) are repeated in 
accordance with desired threshold voltages. 

31. (Original) The method of claim 26, wherein the real-code openings are smaller in size than 
the pre-code openings. 

32. (Currently Amended) Thn mnthnd nr . nnt forth in claim 22-A meth o d of code programming a 
ROM device in which predetermined cells are c oded with substantially identical implantation 
doses, the method comprising: 

fa) forming at least one semi-manufactured ROM device having a pl urality of gates with 

substantially identically designed gate widths: 

(V\ forming a pattern of real-code openings, each real-code openin g being substantially 

identically sized relative to the other real-code openings; 
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(c) forming a pattern of pre-code openings therein, the pre-code openings having 

substantially identical sizes, wherein the real-code openings are fewer in number than the pre- 
code openings: and 

Id) implanting a tuned dosage of ions through intersections of the pre-code openings and 

the real-code openings, the intersections having substantially identical sizes, wherein forming the 
pre-code openings comprises the steps of: 

forming an oxide layer over the plurality of gates; 

forming a first photoresist layer patterned with the pre-code pattern over the oxide layer; 

and 

etching the oxide layer and removing the first photoresist layer. 

33. (Original) The method as set forth in claim 32, wherein the method further comprises the 
steps of: 

after removing the first photoresist layer, forming a sacrificial layer over the pre-code 
pattern; and 

planarizing the sacrificial layer. 

34. (Currently Amended) The method as set forth in claim 33, wherein planarizing the 
sacrificial layer is performed by CMP or by etch back. 36. The method as set forth in claim 31, 
wherein e x po s ed portions of th e sacrificial layer arc removed after forming the real code 
oponings. 

35. (Currently Amended) The method as set forth in Gclaim 22, wherein (a) further includes 
forming an anureflective coating. 

36. (Currently Amended) The method of Cclaim 22, wherein: 

the substantially identical implantation doses are the same, the substantially identically 
designed gate widths are the same; the pre-code opening sizes are the same, and the real-code 
opening sizes are the same; and 
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channels of gates underneath the intersecting real-code and pre-code openings receive the 
same doses of ions at (d) through identically sized openings of the pattern of pre-code openings; 
and 

channels of gates not underneath the intersecting real-code and pre-code openings do not 
receive doses of ions at (d). 

37. (Currently Amended) A ROM device formed using the method of Gclaim 36, wherein the 
pattern of real-code openings and the pattern of pre-code openings overlap vertically and lie at 
different photoresist planes. 

38. (Original) The method as set forth in €claim 22, wherein the at least one semi-manufactured 
ROM device comprises a plurality of semi-manufactured ROM devices, and the plurality of 
gates comprises substantially all gates of the semi-manufactured ROM device. 

39. (New) The method as set forth in claim 33, wherein exposed portions of the sacrificial layer 
are removed after forming the real-code openings. 
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